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Compression of the left renal artery and celiac
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Gabor Gaebel, MD, Irene Hinterseher, MD, Hans Detlev Saeger, MD, and Hendrik Bergert, MD,
Dresden, Germany
Symptomatic compression of the celiac trunk by crura of the diaphragm is a rare disorder. Even more infrequent external
compression of renal arteries is found. Although the indication for surgical therapy is controversially discussed in the
literature for celiac artery compression syndrome, it is unequivocally for renal artery entrapment. We present the case of
a young woman who was assigned to our hospital with arterial hypertension and stenosis of the left renal artery. After
percutaneous transluminal angioplasty was performed, immediate recoil occurred. Therefore, the suspicion of entrap-
ment by diaphragmatic crura was expressed. Additionally performed diagnostic procedures including computed tomog-
raphy (CT)-angiography verified our suspicion. Surgical decompression of both vessels was successfully performed.
(J Vasc Surg 2009;50:910-4.)The celiac artery compression syndrome (CACS) is a
disorder caused by extrinsic compression that the relatively
inferior insertion of the median arcuate ligament (MAL) or
prominent fibrous bands and ganglionic periaortic tissue of
the celiac nervous plexus may exert on the celiac artery. It is
a frequent finding in imaging studies performed for screen-
ing or diagnosis. Most of these patients have no symptoms
related to celiac artery compression. But few patients
present with a variety of symptoms.1 Intermittent foregut
ischemia and weight loss are the most frequently described
symptoms.2 Occasionally, in addition to the celiac trunk,
the constricting effects may also be exerted on the superior
mesenteric artery and the renal arteries. These findings are
even more infrequent and only a few cases have been
reported in literature.3-6 In cases of renal artery entrapment
by the MAL, the patients usually present with hyperten-
sion.5,7
Here we introduce a patient with entrapment of the left
renal artery (LRA) and the celiac trunk by surrounding
dense fibrous and ganglionic tissue originating from the
diaphragmatic crura, who had to undergo open surgical
decompression of both vessels.
CASE REPORT
A 19-year-old woman with an unremarkable medical history
presented with recurring tachycardia and hypertension (systolic
pressure 200 mm Hg). Her general practitioner administered a
low-dose beta-blocker therapy with limited success. The per-
formed cardiac diagnostics were inconspicuous. For further diag-
nosis, a magnetic resonance imaging (MRI) scan was performed. A
short ostial stenosis of the LRAwas detected in theMRI scan.With
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910the suspect of a fibromuscular dysplasia, the patient was referred to
our clinic.
A duplex ultrasound scan determined a severe ostial stenosis of
the LRA with a peak systolic velocity (PSV) of 4.5 m/s (renal to
aortic velocity ratio: 4.1; approximately 75%) with no variation in
inspiration and expiration. Initially, the other visceral arteries and
the right renal artery were described as normal. In accordance with
these findings, stenting of the renal stenosis was planned. In the
angiography, a high origin of the LRA from the aorta was seen just
beneath the origin of the celiac trunk. During the same session, the
patient underwent a percutaneous transluminal angioplasty (PTA).
However, immediate recoil occurred. Intervention was abandoned
and further diagnostic procedures were initiated. We performed a
computed tomography (CT) scan, which depicted an entrapment
of the LRA by bands originating from the left crura of the dia-
phragm (Fig 1). Additionally, the root of the celiac trunk was
compressed and narrowed by the median arcuate ligament (Fig 2).
Because we did not have access to the earlier externalMRI pictures,
we performed a magnetic resonance angiography (MRA) scan in
inspiration and expiration. During inspiration, a severe stenosis of
the celiac trunk was depicted which decreased in expiration (Fig 3).
The LRA stenosis was high-grade and independent of respiratory
action. Repeated duplex ultrasound scans of the celiac trunk re-
vealed a PSV of 3.2 m/s in inspiration and 2.1 m/s in expiration.
Therefore, we indicated a need for surgical therapy.
The abdomen was entered via a transverse epigastric incision.
The left lobe of the liver was mobilized to expose the aorta. After
the bursa omentalis had been opened and the gastric curvature had
been reflected, cranially the suprarenal aorta was explored. During
the operation we found an exceptional wide caliber of the superior
mesenteric artery (SMA). We interpreted this as a sign for an
increased collateral circulation from the SMA. Above the SMA we
dissected pre-aortal and left side of the aorta dense fibrous and
ganglionic tissue. The root of the LRA was surrounded by hyper-
trophic partially scarred fibers of the diaphragm. After we resected
those fibers, the lumen of the LRA increased immediately (Fig 4).
Afterwards, we subtly explored the celiac trunk which was also
compressed and showed a narrowed lumen. After resection of
those dense fibrous structures, an immediate decompression of the
celiac trunk was observed. An intraoperative Doppler ultrasound
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teric arteries.
In the histologic analysis of the resected tissue, ganglionic and
Fig 1. Musculotendinous fibers (small arrows) originating from the
left diaphragmatic crus impinging upon the origin of the left renal
artery (LRA) are well demonstrated in the coronal computed tomog-
raphy (CT) slices. TheCT scanwas performed in inspiration, showing
a high-grade stenosis of the LRA (big arrow) and an inferiorly and
medially course from its origin, which is just shortly underneath the
origin of the celiac trunk.
Fig 2. The celiac trunk course inferiorly from its origin, the proximal
portions pulled down an in toward the aorta, causing severe narrow-
ing (80%; big arrow) by themedian arcuate ligament (small arrows)
well demonstrated in the sagittal computed tomography (CT) slices.muscular structures were seen.A postoperative Duplex ultrasound scan was repeated and
revealed normal flow in both renal and all visceral arteries during
inspiration (PSV aorta: 1.4 m/s; LRA: 1.4 m/s; and celiac trunk:
Fig 3. Magnetic resonance angiography performed in expiration
discloses a mild ostial stenosis of the celiac artery. But, performed
during inspiration, a high-grade stenosis is depicted (arrow).
Fig 4. After resection of keen, ganglion-like connective tissue
structures (held with the Allis clamp), the lumen of the left renal
artery increased immediately (arrow).2.4 m/s). Bisoprolol was withdrawn postoperatively and the blood
JOURNAL OF VASCULAR SURGERY
October 2009912 Gaebel et alpressure remained in range between values of 125/75mmHg and
145/80 mm Hg. The renal function was not altered (creatinine
preoperative 55 mol/L and postoperative 53 mol/L). The
patient was dischargedwithout any complications on postoperative
day 8.
Doppler ultrasound scan and clinical follow-up at 6, 12, and
18 months after surgery confirmed the normalization of renal
blood flow without restenosis (resistance index: LRA 0.61; right
renal artery [RRA] 0.62; and superior mesenteric artery [SMA]
0.89). At these time points, the patient was doing well without any
clinical findings.
DISCUSSION
Renal artery stenosis accounts for about 1% of patients
with hypertension, but its incidence rises to 30% in cases of
refractory hypertension.8 The two major causes are athero-
sclerosis and fibromuscular dysplasia. Extrinsic compres-
sion of the renal artery is a very rare cause of hypertension.
Congenital abnormalities, such as abnormal musculo-
tendinous fibers,3,9,10 high ectopic renal artery origin,10,11
or hypertrophic diaphragmatic crus12 were found to be
responsible for these entrapments. The median arcuate
ligament is a condensation of the medial fibrous borders of
the two crura of the diaphragm as they decussate to form
the ventral border of the aortic hiatus. The ligament is
highly variable, with its appearance ranging from a well-
defined ligamentous mass to an amorphous area of connec-
tive tissue.13 A relatively inferior insertion of the median
arcuate ligament and prominent fibrous bands, or the gan-
glionic periaortic tissue of the celiac nervous plexus, could
be the cause of the extrinsic compression on the celiac
trunk.6,14 Renal artery entrapment usually develops in a
renal artery with its origin high on the aorta, as observed in
the presented case where the origin of the LRA was just
underneath the origin of the celiac trunk. The mechanism
evoked is an anomaly of migration of the kidneys, which
seems to be more common on the left side. The diaphrag-
matic fibers cause a verticalization of the root of the renal
artery and lead to a stenosis.15,16
Since the first report by d’Abreu and Strickland,9 only a
few cases of renal artery entrapments have been reported
in the literature.3,4,10-12,16-19 Indeed these fibrous bands
originating from the diaphragm are more commonly
known for the celiac artery compression syndrome, also
known as median arcuate ligament syndrome. It has proven
to be controversial in definition and relevance. Asymptom-
atic extrinsic compression of the celiac artery is quite com-
mon; it has been confirmed with direct pressure measure-
ments in 3% to 10% of patients who undergo orthotopic
liver transplantation. Patients with symptomatic CACSmay
present in a variety of ways.Most have symptoms of chronic
mesenteric ischemia and present with weight loss, post-
prandial abdominal pain, nausea and vomiting, or diarrhea.
The diagnosis continues to be controversial, because in
most patients the SMA is not affected. It has been impli-
cated that the CACS may cause an increased collateral
circulation from the SMA.1 In the presented case, the
patient did not show any familiar symptoms of CACS, butduring the operation a wide caliber of the SMA was ob-
served, which would confirm these implications.
Combined entrapment of visceral and renal arteries has
rarely been described.3-6 Interestingly, in every case re-
ported, the patient presented with hypertension. In only
one case, postprandial epigastric pain was described.6 In
most of the patients, the diagnosis was initially missed and
interventional or operative procedures were performed that
failed. Therefore, the diagnosis of MAL compression plays
a decisive role.
A Doppler ultrasound scan allows the visualization of
renal blood flow during a complete respiratory cycle. In-
deed, during the same procedure, it permits detection of
stenosis, presence of flow demodulation, and increase of
flow velocities during expiration. But in cases of severe
entrapment, the changes of flow velocities during the respi-
ratory cycle can decrease or even dissolve,20 as experienced
for the LRA in our patient. Also, an ultrasound scan is an
accurate examination for screening renal artery stenoses,
but it does not allow the analysis of the relationship be-
tween renal artery and muscular structures. Conventional
arteriography has the same disadvantage. CT and MRI
scans allow for depiction of these compressions. However,
reports of visceral and renal artery entrapment with these
imaging tools are few.6,11,15 A great advantage of the CT
scan, compared to the MRI scan, is the visualization of
artherosclerotic lesions.
If there are clinical and sonographic findings suggesting
entrapment by the MAL, these findings should be corrob-
orated by a CT angiography scan.6,11 It permits visualiza-
tion of the diaphragm and its relationships with the aorta
and its branches. Furthermore, thin fibrous bands from the
diaphragm insertion are well demonstrated by CT scan. In
1995, the first diagnosis of renal artery stenosis with a CT
scan was reported by Kopecky et al,6 since then it is con-
sidered the “gold standard” tool for diagnosing this pathol-
ogy. Ilica et al20 recently described nicely the CT scan
findings suggestingMAL compression. For the celiac trunk
and SMA narrowing, kinking, and inferior displacement on
sagittal views are indicative. Coursing inferior andmedial of
narrowed proximal renal artery adjacent to the aorta sug-
gests MAL compression on frontal reformations. These
findings can distinguish this entity from artherosclerotic
stenosis.
Treatment for CACS has historically involved surgical
release of the celiac trunk from extrinsic compression by the
MAL or division of fibrotic celiac ganglia. Mihas et al21
reported 6 patients with CACS with 4 undergoing surgical
reconstruction without benefit for painful symptoms last-
ing greater than 20 months. Although angioplasty and
stenting of visceral arteries seems to be successful in the
setting of atherosclerosis, their use in the setting of CACS
has been questioned because of the presence of extrinsic
compression.17,22 The increasing applicability of stent de-
ployment for mesenteric occlusive disease has given inter-
ventional radiologists the opportunity to expand the use of
PTA and stenting to patients with CACS before primary
surgical intervention. However, the few attempts of angio-
ry; LR
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ies by diaphragmatic crura are not convincing.5,15,19
In the case presented here, renal angioplasty failed and
immediate recoil occurred. A review of the literature re-
vealed only 4 patients where renal artery entrapment was
treated through stenting.5,15 This treatment failed in 2
patients because the stent was compressed during respira-
tory motions and this led to stent rupture. The other
patients treated with balloon-expandable stents did not
collapse and remained patent on CT scan follow-up con-
trols at 6 months. But the patients did not show any
significant decrease in their blood pressure level or im-
provement of their impaired renal function.15 Perhaps the
potential benefits of the developing stent fabrication could
have significant implications in mechanical fatigue. With
current standards, primary stent deployment should be
avoided in the likely occurrence of extrinsic compression or
motion. We therefore indicated and successfully performed
open surgery to release both vessels. All patients reported
in the literature eventually were treated successfully by
open surgery (Table). In every patient, the extensive dissec-
tion and resection of the musculotendinous bands sur-
rounding the compressed vessels was performed, even
though the patients were asymptomatic regarding the com-
pression of the visceral arteries.3-5 The intention for us to
perform an extended resection of the hypertrophic dia-
phragmatic crura with release of the celiac trunk without
symptomatic CACS was the easy feasibility and the possi-
bility that a symptomatic complication can occur in the
future.
Combined renal artery and celiac trunk external com-
pression by fibrous bands from the diaphragm is an ex-
tremely rare finding. Like external compression of the celiac
trunk, it was demonstrated that renal artery external com-
pression does not benefit from angioplasty or stenting
because of elastic recoil or stent fracture. Therefore, pri-
mary angioplasty and stenting are not indicated for this
entity. In our opinion, today the procedure of first choice is
Table. Overview of described cases with multivessel entra
Author Age Gender Compressed arteries
Vahdat et al3 23  SMA
RRA
Bacourt et al4 21  CA
LRA
Kopecky et al6 50  CA
SMA
RRA
LRA
Deglise et al5 39  SMA
RRA
LRA
CA, Celiac artery; SMA, superior mesenteric artery; RRA, right renal arte
saphena magna.surgical decompression of the vessels by dividing or resect-ing the surrounding dense fibrous and ganglionic tissue.
After surgery, long-term duplex ultrasound scan and clini-
cal follow-up is necessary for these patients.
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